N77-33059 


TfflE EEVELOPMENT OF ROCKET TECHNOLOGY AND SPACE 
RESEARCH IN POLAND^ 


Mieczyslaw Subotowlcz (Poland) 


FROM THE EARLTEST BEGINNINGS TO THE END OP 
THE 19TH CENTURY 

•THe first rockets were deslgied in China after black powder was Inveited, 

probably not earlier than the 10th century and not later than In the second half of the 

12th century.^ The first known military application was during a military engageniait 

around Peking in 1232. In Europe, roclrets were used for the first time by the Tartars, 

probably during the battle of Legilna (Dolny Slask - Silesia) in 1241, as reported in 

2 

a book by the Polish 15th century history writer, Jan Dlugosz. The Tartars used the 
poiscai gases coning out of dragcn heads mounted cxi Icaig sticks. A little church was 
built on the battleground near Legnica. On the walls inside of the church a fhesco 
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shows the battle-^ (Figure 1). T. Przypkowskl^ also found that a monk Seweryn (about 1380), 
living in the same mranastery, had written can the application of powder to propell the 
"tubes," vdiich probably were rockets. If this is true, it would be the first written 
statement on rocket application in Poland. 

The first Polish description of rocket production appears in the book of 
M. Blelski, published in 1569,^ (Figure 2). Accoitllng to his own experlance and experi- 
ments, the author provided exact descriptions of how to produce military powder ixjckets 
(Figure 3)- The next Polish author to deal with rocket problems was Walenty Seblsch 
(1577 - 1657), from Raduszkowice by OZawa (Silesia). He was the military architect of 
Wrociaw. His manuscripts, discovered by T. Przypkowski,^ date from about the year l600 
and contadn sketches of rockets with delta-type stabilizers (Figure 4), conic nozzles 
in rockets, a rocket battery (Figure 5), and a device similar to the two-stage rocket 
(Figure 6). 

The most outstanding early work is the manuscript of A. Dell' Aqua (1584 — after 
1654) Praxis reczna dzlala (Hand Production of Guns). Dell ' Aqua came to Poland from 
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Venice in I 613 and rwnained in the service of the Polish King and the Polish princes xsp 
to the erei of his llfe.^ His maruscr^t was written in Polish over a period of five 
years, between 1630-35, At least five cc^ies survive. In Part III of the manuscript 
(p. 389 , K 187 , Cz. 383 ) is found Pl^ire 171. llie rockets G-H are coirbined in a two- 
stage rocket (Figure 7). The second stage H, a rocket battery, contains five little 
rockets. 

Kazlmlerz Siemienowicz occupies a distlnguisheo place in the history of rocket 
tectvwlogy. He was cede a Polish Gemral of Artillery by the King Wiadyslaw IV, and 
served during the first half of the 17th century. He wrote the well knowi and outstanding 
book Artis tegiae Artllerlae ...» published in Amsterdan in I 65 O, and translated 
later into nany European languages. The chapter concerning rockets contains the sketches 
of a nultlstep roctet, a rocket battery, the conic rocket nozzles, and <telta-type rocket 
stabilizers^ (Figure 8); the multistage coiijLned rocket is shown in Figure 9. It is 
not certain if these rocket corrcepil^ns are those of Siemienowicz. It is possible that 
all these conceptions are earlier than those of Siemlencwicz, Dell' Aqua, Schnidlap, 
Blrlnguccio or Haas.^ Similar rocket conceptions were advanced, independently it seems. 
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by different mthars before and after Sietnlenowlcz, In any event, his book was the tqp 
achlevawnt In the hiitory of the rocket sciences 143 to the 4.9th cmtiffy, ra»ly, to 
the tire of publication of Britain's William Congreve. As far as the priority of the 
rocket ccsistruotiai ideas is conceited, it Is probable that a link betweei the authors 
rentiored above and other unknown authors may have existed, e.g. , an earlier auttar. 
Besides the ingenious Polish rocket plowwa of the 17 th century, m shxiM 
rention also an excellent forerunner of airplane desigiers: Htus Uvius Borattlnl (or 

H 

Boratyni, I6l7-1682), vtfio was bom in Italy. }fe care to Polarri In l6ttl appeared 
on the King’s court ftan 165 O, Apart from his state activity (as tenant of the Kim^ 
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mint), he also conducted research work in scimce aM technology; he invaited a new 
halame, propo^ a new aM general systaa of units in time, length ard weigjit, and can~ 
structed fMdels of teavier-than air ships (Figure 10). His invention separated 

fcvo different ftinctions in the flying apparatus; lift force (r»w supplied by the vdng) 
ard thrust farce (now supplied by the propeller or the Jet engine). TM of the 
wings ms twilt of bones aid covered with textiles, Hiatiftn Buscle provided the power. 

Rockets used in firewca*ks and for military purposes were described 
W. !|fstrzanow^l, 1749,^ Later, Captain Jozef to, In 1820, provided mmy techrological 
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probably tire first written stataieit of a Polish author cm the application of the 
reactlcm principle to coanic flight. (We stould mention m this context the name of 
K. E. Tsiolkowsky Cl857-193b] the founder of scientific astronautics, and a great 
Fhisslan and Soviet scientist of Pollsh-Risslan origin [Ms father was a his mother, 

a Rissian wcxi^]. IMolkowsk:/ confirmed this himself in a letter to the Polish astron«®r, 
Professor T. BanacMewicz ) , {Figures 13, W). 

Ihe Idea of using chainged particles {namely, electrons) .. the Jet mass in a 
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space rocket ves formlated by A. P. Uliriskl, probably for tte first time in the 
scientific literature (Plgpre 15). Tlie souree of electrcm energy wa.«5 the- ener^ mliated 
from tne sun and converted M thermcolectrlcal Imtterlc-G to sujT-ly the voltaro' of at-out 
250 kV. UllnsKl, a Pole living In Austria, studied rocket problste after 1513 while 
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serving tn the Aus rlan arrriy. Ite prirclpl ?a of rocket propulsion ^nd the problems of 
space flight were also described by F. Runlecki In what was protsibl’, the first 

Polish sclent !ric-i«ptilar bc-'^ •'race flight. 

Sow we stell consider scfTK* techr.ical anri scientific papers r'ahllsb:*! In tfie 

lij 

20th century In Polaral. Lo 1931-3fj W, V'^rbroit publioN;! tKrn p:<i>crz on the military 
applicaticx5s of rockets, on flitpht to the i-lx»n. and out oi tte Fitrth’s (.pavltaticmal 
field. Z, Kroywntl.jckl , between 193^>*39, al.so publlslyrd srr'' ttr-s'/re’; lea I fv,spero '■>?! tim 
mlllte*!' aordl cat ions of rockets arri thC' rocket propuio.or, of ...ircraro, 7nre*b'C with 
H. Stanklewlcz and otters, te peraomed sorr» tests w.th rocket roipior,, aiminr at stable 
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flight of a wijirod rocket. 0. Kekrzyeki (1930), In a ponul'ir 5 ‘'k,’"' d!scuS'v»d * 1 ^ 

applicaticrt of rocket r, to tlv {oa-pose of c:Trijnicat!oc.s or. iPtrtn on., to .orace ilp^ht 

beyond tbs Earth, or sprolai Irrerrot arc the tbiroretical pifiors of 7. C’lrli'U'kl, 

F. Derdatiesuk and K. Zarankiewics, dealing with *1»- cf^’lciraicy C'. propulsion, dyr/irJer. 

ard thfO roohanicr, nf flight, halllstios of lamket proi<re 1 ler , rrid appl Irot.lons -7 

I 

rc'ckets to space fltgh". K. ".irorMewlcs :.iraly;V'l lb- ve: ‘ i -.7 flirht of roapi t s U, 
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building a rocket test stand at the Warsaw Technical Uilverslty, begun In 1938 under 

dlrectlcn of T. Pelsztyn together with A. Kowalczewskl, Z. Paczkowskl, D. Srnolenskl, 
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W. Stolarek and Z. TUlodzleckl. The coitrlbutlons of A. Sztemfeld, bom In Sleradz 

(1905)> also nust be counted amcxig the achievements In Polish space research. He studied 

at the Jaglellonlan Iblverslty in Cracow, and later In Nancy In F^ice. Ihe main parts 

17 

of his well known book Introduction to Cosmoiautlcs were written In Prance (1929-32) 
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and In Poland (1932-1933)* A. &±emfeld moved tc the Soviet Uhlon In 19^ iihere he 
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continued his aiccessfUl scientific wcaic in astronautics. His book was published In 
an extended version In the USSR in 1937* 

We should also pay a tribute to the Polish underground movement during 
Wcarld War n that Infbnaed the Allies in Bigland about Genaan %«ark on rocket developnent 
In Peenentffxie on the Szczecin-Bay, and ^ the V-2 rocket Hying tests in Middle Poland. 
Che fired rocket *es recovered hy Polish partisans and sent without damage to Ehgland 
for careful scientific aid technological Investlgatlcx). Some parts of the rocket 
also investigated In occiqpied Warsaw by Polish scientists and aiglneers. 

FfCM 19^»5 TO THE PIffiSSir 

After World War II several countries pursued the <tevel(^xnait of rocketry, and 
scientific and practical s^llcatlcxis ww« achieved In comaffilcatlons, meteorology, 
military, and the exploration of the Solar System. Many Investigations were also per- 
formed in Poland. 

At the beginning we shall mention some of the wortcers and papers on rocket 
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technolc®r. Propellants were investigated by L. Heger, W. Boldanluk and S. Ciborowskl; 
liquid propellants by S. Wojclckl; ballistic properties of solid prqpellants were Investi- 
gated by D. Skolenski, M. Zentiraiskl, M. Eybek, W. Kbwalczyk, J. Dewerynlak, E. Woaiiak, 

M. Parulska, J. Grzegorzewski and J. Jdrczak. Thennodynamics and rocket Internal 
ballistics were the subjects of the work of Z. Faczkowski (In a monograph Rocket Flight 
Mechanics) , D. Pferchel, P. Wolnlca and R. Odollnski; stability of the Hif^t of rockets 
with stabilizers Z. Faczio>wskl and L. Wasilewska; measurements In rocket technique, 

K. Kbwalewskl, J. Pakleza, W. Styburskl and M. Zembrzuskl; iwket guidance, S. Slawlnski, 
R. Etnow^, A. Lizon, K. Holejko, E. Olearczuk, Z. Katlinskl and S. Faszkowski; some 
military rocket applications were developed by S. Wojciechowskl, A. Arcluch, 

W. Kozakiewicz, J. Wi^iewski, S. Zukowskl, Z. Paczkowskl, S. Faszkowski, T. Burakowski, 
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A. Sala, S. Homung et al. 

In the Rocket and Satellite Research Department of the ftolish Rydrologlr''"'- 
Meteorologlcal Institute (: IHM), measurements are conducted on the direction and velocity 
of the wind at different heights, and the temperature of the troposphere and strato- 
sphere. Pictures are received of cloud fields transmitted by meteorological satellites 
as well as pictures in the IrdVared part of the spectrum. Atmosphere sounding Is per- 
formed with the meteorological rockets "Metecr-l, 2, and 3*" TOese investigations were 
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begun by J. Walczevekl, G. Pawlak and J. Klblnskl. 0. Wolczek and M. Subotowicz have 
worked on the theory of the nuclear, ion, and plasna rocket oigines. M. Bieleckl, 

W. Dudcnls, R. Janlczek, Z. Kotllriskl, B. Korner, K. ffekowskl, E. Olearczuk, 



Z. I^zkOHSkl, M. Subotoiilcza K. Zaranklewicz, W. Zakowskl, et. al, lave concentrated on 

the theory of the rocket fll^t. In many papers, M. Subotowlcz Investigated the theories 

of classic and relativistic nuZtlstep rockets. He also generalized the well-knonn 

fbrnula of Ackeret, of the velocity of the one step relativistic rocket on the case of 
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the multlstep relativistic rocket. Different rocket parameters, and the general 
characteristics of the rockets and spaceships, were Investigated In the pe^«rs of 
M. Subotowlcz, R. Szynenskl, R. Vogt and S. Wojclckl. 

Die popularization of rocket and astrcnautlcal problens has been perfomied by 
E. Blaloborskl, K. Borun, Z. Brod^, J. Gadonskl, V. Gelsler, A. Marks, J. Salatxai, 

M. Subotowlcz, 0. Uolczek, K. Zaranklewlcz, et al. Ihe followli^ people are dealli^ 
with the history of rocket and ^lace research In Poland: W. Gelsler, E. Olszewski, 

T. I^i'zypkowskl, T. Nowak, M. Subotowlcz, J. Ibor, et. al. 

Ihe possibility of using new rocket techniques for space research stiimlated 
Polish scientists. At the beginning, this wozdc was concentrated In the Astxx»iautlcal 

DepartmMTt of the Polish Acadenv of Sciences (PAN), directed by K. Zaranklewlcz (1955-59). 
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In i960 the monograph of M. Subotowlcz Astronautyka was published, cova?lr« pro0:*ess 
In astronautics up to I960. In 196*» the Comalttee of the Research and Peaceful Use of 
the Space was established In PAN; rocket and satellite Investigations of the Sun were 
realized under J. Mergentaler, and of the Interaction of priinary cosmic rays with natter 
vnier M. Hlesowlcz. Also, a regular service wa.*? organized to observe artificial 
satellites of the Earth. 
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The Investl^tlons of J. Gadomski on the ecospheres of the stars at distances 
of about several U#it years around the Sun has become widely known. Ihe ecosphere 
around a particular star means the "life zone," where the thermal conditions exist near 
the planets, enabling macro-molecules to develc^ of essential biological Importance 
In the development of living organisms. It follows from the analysis of J. Godcmskl 
that at a radius of about 17 light years around the Sun there exist 14 stars of solar 
spectral class that possess eco^heres. But there are only three stars of astronautical 
interest . 

20 

i\n Interesting project was suggested by 0. Wolczek to Investigate the 
cosmologic processes In space by exploding hydrogai bombs beyond the Earth’s atmosphere. 
Different problems of space physics were Investigated In the p^>ers of W. Piszdon and 
J. Jatczak (cosmic ray physics), K. Kordylewski (the matter of the libration points of 
the Earth-Moon system), and A. Januszajtls, M. Lunc, A. Marks, M. Subotowlcz, 0. Wolczek, 
and J. WalczewskL. Some suggestlwis concerning the possible verification of the general 
theory of relativity using astronautical methods were presented by M. Subotowlcz. This 
same author presented some proposals to detect antljratter In a Moon laboratory. 



The references concerning all the pe^iers mentioned In this section nay be 
fbund either partly In reference 14, or In the scientific and popular astronautlcal 
journals published In Poland: Ttecbnlka RakletowB (1957-63), Postepy Astronautykl (from 
1967), Ttedhnlka Lotnlcza 1 Astronautycaia , Bluletyn Infonnacyjny of the Polish Astro- 
nautical Society (1956-57), and Astronautyka (from 195S)> Ue have not considered here 
the papers on space medicine directed by I^uilbersz, BUskl, J. Wblavskl, S. Baranskl, 

Z. Jethcn, Z. Kaleta, or papers on ^ace law directed by M. Lacbs, J. IfeichcMiskl, 

J. Sztuckl and othm?s. All these papers should be referred to separately. 

In Poland, the Polskle Ttawarzystwo Astronautyczne (Polish Astronautlcal 
Society), fouided on Decenter 30, 195^, and Ksmltet d/s Badan 1 Pc^jowego t^korzystanla 
Przestrzenl KbsmlcaieJ Polsklej Akademll Nauk (Cooialttee on ^pace Research and Its 
Peaceful Use of the Polish Acadeny of Sciences) , deal with problems conconlng scientific 
and pqpular wortc in astronautlces. The Polish Astronautlcal Society (PTA) has about 
800 mendbers and publishes the scientific quarterly Postepy Astronautykl . and the 
sclentiflc-pc^Hilar bimonthly Astronaut^a. Every two years PTA organizes Scientific 
Conferences on the Rocket Technique and Astronautics, and represents Poland during the 
mtematlonal Astronautlcal Federation (lAF) Ccxigresses and In the Conmlsslons of the 
lAF and the International Acadeny of Astronautics In Paris. FTA also sponsors the 
scientific research In astronautics and pc^pxilarlzes astronautlcal achievements. In 1976 
the Polish Acadeny of Sciences established tfje research In close cooperation with the 
socialist countries program "Intercosmos ,” Includlr^ nanned and urnamed flights around 
the Earth, and to the Moon and planets. 
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